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<g) NUMERICAL CONTROL APPARATUS. 

@ A numerical control apparatus having a main process or 
and a plur ality of subsidiary processors is capable of high- 
speed data transfer between the processors. The numerical 
control apparatus is provided with a means (5) which allows 
direct data transfer between the subsidiary processors (20. 
30). in addition to the data transfer between the main pro- 
cessor (10) and each of the subsidiary processors (20. 30). 
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SPECIFICATION '" ^S&Q front pSQ© 
NUMERICAL CONTROL EQUIPMENT 
TECHNICAL FIELD 

The present invention relates to numerical control 
equipment which is provided with a single main processor 
and a plurality of sub-processors. 

BACKGROUND ART 
r In general, numerical control equipment includes a 
plurality of sub-processors allocated to each group of 
candidates for control and a single main processor for 
controlling linked operations and so on of the respective 
sub-processors. Prior art numerical control equipment of 
this kind permit data transmission and reception only 
between the main processor and each sub-processor but do 
not allow direct data transmission and reception between 
the respective sub-processors. That is, the respective 
sub-processors perform the data transmission and reception 
inderectly through the main processor. 

However, such conventional equipment require much 
time for the data transmission and reception between the 
sub-processors, and hence encounter the problem of a 
decrease in control speed or accuracy. For Example, in 
the case of synchronously running motors or the like which 
are candidates for control by the respective sub-processors, 
it is necessary that the sub-processor mutually transmit 
and receive data on the rotational angles and speeds of the 
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motors, but since the data transmission and reception are 
carried out indirectly through the main processor, and 
hence consume much time, resulting in the reduction of 
control speed and accuracy. 

DISCLOSURE OF THE INVENTION 

The present invention has been made in view of the 
abovesaid problem of the prior art, and has for its object 
to provide numerical control equipment which permits high- 
speed data transmission and reception between sub-processors. 

To attain the above object, the present invention 
includes means which allows direct data transmission and 
reception between the sub-processors as well as the data 
trasmission and reception between the main processor and 
the sub-processors, j 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram illustrating an embodiment 
of the present invention; and Fig. 2 . is a block diagram 
showing an example of the arrangement of a bus arbiter. 

BEST MODE FOR CARRYING OUT THE INVENTION 
r Fig. 1 illustrates in block form an embodiment of 

the present invention, in which reference numeral 10 
indicates a main processor, 20 and 30 sub-processors, 
40 a system bus and 50 a bus arbiter. In the main processor 
10 and the sub-processors 20 and 30, reference numerals 11, 
21 and 31 designate CPUs, 12, 22 and 32 ROMs , 13, 23 and 33 
RAMs, 14, 24 and 34 bus buffers, 15, 25 and 35 bus buffer 
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control circuits, 16, 26 and 36 internal buses and 17, 27 
and 37 bus switching circuits. 

When the necessity arises that the CPUs 11, 21 and 
31 of the processors 10, 20 and 30 read out data from or 
write data in the RAM of the processor of the counterpart, 
they issue requests for use of the system bus 40 to the 
bus arbiter 50 via the bus control circuits 15, 25 and 35 
and request-for-use- of- bus lines 51, 52 and 53, respec- 
tively. Incidentally, in this case, the processors 10, 
20 and 30 notify the bus arbiter 50 of the request for use 
of the system bus 4 0 by providing signals "1" on the 
request-for-use lines 51, 52 and 53, respectively. 

The bus arbiter 50 services the competing Requests 
from the processors in a prede termined order of priority 
and gives permissi^" ofusT to any one of the bus buffer 
control circuits 15, 25 and 35 via the correponding one of 
permission-for-use-of-bus lines 54, 55 and 56. Incidentally, 
the bus arbiter 50 notifies each of the bus buffer control 
circuits 15, 25 and 35 of the permission for use of the 
system bus 40 by providing a signal "1" on each of the 
permission-for-use-of-bus lines 54, 55 and 56. ^ 

The bus arbiter 50 for such processing has an 
arrangement, for instance, shown in Fig. 2. In Fig. 2, 
reference numeral 1 indicates a latch circuit, 2 a priority 
encoder, 3 a decoder, 4 a controller, OR an OR gate, AND1 
to AND3 AND gates and INI to IN3 inverters. Incidentally, 



0156921 

the latch circuit 1 latches the signals that are applied 
thereto via the reques t-f or-use-of -bus lines 51 to 53 when 
an output signal a of the controller 4 is a "l", and when 
the signal a is a "0", the signals provided to the latch 
circuit via the reques t-f or-use-of -bus lines 51 to 53 are 
applied to the priority encoder. The priority encoder 2 
encodes the data latched in the latch circuit 1 and then 
provides them to the decoder 3 and, at the same time, when 
aleast one of the signals applied thereto via the request- 
for-use-of-bus lines 51 to 53 goes to a "1", the priority 
encoder makes its output signal b a "1". The decoder 3 
decodes the data from the priority encoder 2 and provides 
a permission-for-use-of-bus signal on any one of the 
permission-for-use-of-bus lines 54 to 56 and, at the 
same time, when a signal c provided thereto from the 
controller 4 goes to a "0", the decoder provides a signal 
"0" on each of the permiss ion-f or-use-of bus lines 54 to 56. 
Upon detecting that the output signal b of the priority 
encoder 2 happens to be a " 1 " , the controller 4 makes the 
signal a to the latch circuit 1 a "1", and upon detecting 
that an output aignal d of the OR gate OR happens to be a 
"1", the controller makes the signal a a "0", and further, 
while the output signal d of the OR gate OR is at "1", 
it keeps its output signal c at "1". 

Accordingly, when any one of the signals on the 
request-for-use-of-bus lines 51 to 53, all of which have 
been at "0" (the state of no request being made for the 
use of the system bus 4 0), goes to a "1" (the state in which 
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the request for the use of the system bus 40 has occurred) , 
the signals b and a go to a "1" in order and the signal made 
high on one of the reques t-f or-use-of -bus lines 51 to 53 is 
latched in the latch circuit 1 and then a signal 
corresponding to the data latched in the latch circuit 1 
is provided from the decoder 3 on that one of the permission- 
f or-use-of -bus lines 54 to 56 which corresponds to the 
processor having generated the request. Incidentally, the 
priority encoder 2 and the decoder 3 are arranged so as to 
apply the permission-f or-use-of -bus signal only to the 
processor of the highest priority in the case of the 
plurality of processors 10, 20 and 30 competing for the 
use of the system bus 40. 

The CPU of the processor which have received the 
permission-f or-use-of-bus signal from the bus arbiter 50 
reads data from or writes data in the RAM of the counter- 
part via the system bus 4 0 and the bus switching circuit of 
the counterpart. 

Further, when the processor (for instance, the 
processor 30) having used the system bus 40 aborts its 
right of use and makes the signal on the request-f or-use- 
of-bus line 53 a "0", the output signal of the AND gate 
AND3 goes to a "1" and the signal d to the controller 4 
goes to a "1". As a result of this, the controller 4 makes 
its output a a "0" so that the signals on the request-for- 
use-of-bus lines 51 to 53 are applied to the priority 
encoder 2, and the controller makes its output c a "1" to 
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cause all the output signals of the decoder 3 to go to 
"0s" , returning the bus arbier 50 to its initial state. 

As described above, since the present invention is 
constituted to have such means as the bus arbiter 50 which 
permits direct data transmission and reception between 
the respective sub-processors as well as the data trans- 
mission and reception between the main processor and the 
sub-processors, it enables high-speed direct data trans- 
mission and reception between the sub-processors and hence 
possesses the advantage of enhancement of control speed and 
accuracy. 
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CLAIM 

Numerical control equipment which is provided. with 
a single main processor and plurality of sub-processors, 
characterized by the provision of: 

means for permitting direct transmission and recep- 
tion of data between the main processor and the respective 
sub-processors and between the sub-processors. 
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